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WIND. 
The prevailing winds for November, 1896, viz, those that 

were recorded most frequently, are shown in Table I for the 
regular Weather Bureau stations. ' 

The resultant winds, as deduced from the persolla1 obsivva- 
tions made at 8 a. m. and 8 p. m., are given in Tnble I S .  
These latter resultants are also shown graphically 011 Chart 
IV,  where the small figure attached to each arrow shows tlie 
number of hours that this resultant prevailed, on the t ~ s s u i ~ ~ p -  
tion that each of the morning and evening observations rep- 
resents one hour's duration of a uniforni wind of average 
velocity. These figures indicate the relative extent to which 
minds from different directioiis counterl~alanced each other. 

HIGH WINDS. 

~IICCX'I'~L~L?)L io i i id  velocities of 50 miles or more per hour 
were reported during this month a t  regular stations of the 
Weather Bureau as follows (maximum velocities are averages 
for five minutes ; extreme velocities are gusts of shorter du- 
ration, and are not given in this tahle) : 
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ATMOSPHERIC ELECTRICITY. 
Numerical statistics relative to auroras and thunderstorms 

are given in Table X, which shows. the numher of stations 
from which meteorological reports were received, and the 
number of snch stations repnrting thunclerstorms (T)  and 
auroras ( A )  in each State a i d  011 each day of the nionth, re- 
spec tively . 

T~~ziiitZe~.ator.nin.-The dates on which reports of thunder- 
storms for tlie whole country were most iiui~ierous were : 
811, 41 ; 1%h, 58 ; %th, 73 ;  %th, 45. 

Thunderstorm reports 1% ere iiiost iiuiiit'rous in : Illinois, 
32; Louisiana, 36;  Nebraska, 31 ; Thiiiessee, 37. 

Thnnderstorms were most frequent in : Illinois, 9 days : 
Loui&mii, 12 ; Mississippi and Texas, 10. 

Armms.--Tho everlings UII which bright moonlight must 
have interfcJrec1 wi th  olJfiervations of faint auroras are assniiird 
to JJP the foiir ~~rrcedi i ig  and followirig the date of full mooii, 
viz, from the 15th t o  the 23~1, inclusive. 0 1 1  the remaining 
twenty-one days of this 11iont11 52 rrlwrts were received, 01' 

an average of nhont 2.5 per day. The tlntes on which the 
iiuml~er of reports rspeci:dly esc.rrdei1 this awragr went : 5th, 
5 ;  Gth, 13; 7th, S. 

Auroras \rere reported iiiost frrqueiitly in  : Rlassnchnwtts 
and NelJraska, 4 days ; Ohio, s; \2'iscoiinin, (j. 

The nuiiilm of reports was :i largr prwil tage c)f thr I I L ~ I I I -  
I ~ P  of olruervrrs i n  : Delaware, 33;  Rhocli: Islanil, 12 ;  ]\'is- 
coiisin, 10; South Dakvta, 7 ;  C)hin, 6. 

CANADIAN REPORTS. 

Thunclerstor~~is wrrr relwrted from Rockliffe and Parry 
8 0 ~ d  0 1 1  the 18th. 

A L ~ ~ O I Y L S  were repurted as follows : GrindRtone, Urnid 
~ ~ : ~ u a n ,  C:liarlottrti~wn, Fntlirr €'nilit, and Priiice AlIJert, 7th ; 
bliiiiiediisa, 12tIi, 18th : Qii'AplwlIP, 19tli, 20th ; hlecliciii~ 
Hat, Fit11 ; Swift ('arrent, S2d ; Y,attlrfurd, (ith, 7th ; Bnntf, 
m i ,  (itll, 9th. 

CLIMATE AND CROP SERVICE. 
By JAMEY BERRY, Chief of Climate m d  Crop Service Division. 

The following extracts relating to the geiieral weather con- 
ditions in the several States and Territories are tnkeu from 
the monthly reports of the respective services. 

Snowfall and rainfall are expressed in inches. 
Ak~bnnra.-The mean teiiiperattire was 6 7 . 6 O ,  or 4.7O alwve iiornial; 

tlir Iiigliest \\:is WO, at Hc:tling Springs OII the  12th, and tlie l(i\\est, 
I4", nt I1:riniltuii on the  29th. The arernge 1reciliitxtion was 4.20, (~1' 
0.3i xbiive nurniitl; the  gre:ttest iiiuntlily :miomit, i .67, occwrretl nt Ellia, 
and tlie l a s t ,  0.54, a t  Piiienpple. There has IJePll r:iin sufficiriii to 
give iinrigdde stages tn the  larger rivers, : m i  tlrr scarcitv t I f  uater o f  
October an11 lireceeiling months is relierecl to  a gwnt ;stelit Iiy tlie 
heavy shuners of the  first ~ n t l  1attt.r l m t  IJf  the  iiiontli. 

Arizona-The mean tem1)er;tture u a s  55.2", or ( 1 . 2 ~  : d ~ v e  n ~ ~ r n i a l ;  tht. 

3)tli.  

C u b a  Cirancle, 20 miles suutlieast IJf Maricul,a. 
A?'hmscis.--The mean ten1per:rture WBH XS0, or ?.go a l ~ o ~ e  norin:rl; 

the  higlwst was SSO, a t  Picayune UII the  10th anel EhJll on the  11 t l i ,  :itid 
t h e  lowest, So, a t  Keesees Ferry on tlie 30th. The nveraqe iireeilda- 
tion WBH 4.33, or norinal; t h e  grente$t monthly alil~JUnt, 9.51, occurretl 
at Arlra~isas City, and t h e  least, 1.26, a t  Fulton. 

C'LcZiforuia.--The mean temperature was FjP.lo, or 1 . 3 O  above normnl: 
t h e  highest was 9 i o ,  a t  Pomona on the  15th, and the  luwest, ITo I J ~ I U W  
zero, at Bodie on the  27th. The average precipitation was 4.39, ~ i r  7 . ~ i  
above normal; t h e  greatest nioiithly amount, %S7, occurre~l nt Ida PlJrtt., 
in  the  mountain regions of Plumas County, and the  least, " trwe,"  :it 
Needles, i n  t h e  desert regions of San Bern:trtlino C'vluratlo. 

Cohado.-The nionth was inarkeil bv unusually higli ant1 low teiii- 
peratures, t h e  former occurring generally on the  15th aut1 Itjtli enht 
of the  Continental Dirille, :and the  latter from the  06th to the  close of 
t h e  month throughout the State. The highest was 83", at Minneapolis 

11igllt.Yt WaS 98', a t  hf1,2l'iL'CJ1Jtl, all11 the loW'eSt, lo", at  H<JIININI~ I l l 1  tilt' 

KreateSt ~l l l l l thly L%mI3uIlt, 3.60, lJCCl1l'lYt1 at &1Ial.lCl 
The average precipitation was 0.i3,  I J ~  0.!2  
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the highest was 79', at Washington on t h e  18th, and the  lowest, 5', nt 
Lafayette on the  30th. The  average precipitation was 3.24, or 0.52 
below normal; the greatest monthly amount, 5.44, occurred a t  Wortli- 
in ton, and the  least, 1.19, a t  Logansport. 

!hoa.-The mean temperature was 29.6", or 4.6' below normal: tlie 
highest was S!!', at Belknap 011 the  l(ith, and the  lunest, 15" Lelow 
zero, at Rock Rapids un the  30th. The average precipitntivn was I.%, 
or 0.07 above normal; t h e  greatest monthly amount, 4.51, occurreil nt 
Spencer, and the  least, 0.16, at Bt1:tntic. 

h-at~as.-The inean temperature was :$7.7O,  or 3.1' 1WllJw 11CJrmd; t h e  
highest. was S?', at Achilles on the  16t t ,  ani1 the  lowest, 1:;" below zero 
at Norton on the  27th. The  average precipitation was 0.92, or 0.01 
above normal; the  greatest montlily amount, 3.14, occurretl at Colum- 
bus, and the  least, " trace," :It Port Riley, Lnkiii, Phillipsburg, and 
U1 sses. 

.&entucky.-The mean temperature was 49.3", or 4.0" above normal ; 
the  highest was SO', a t  Henderson mil  Russellville on the  lSth, nnd 
Ashlnnd on the 25th, anal the  lowest, llo, nt Richmond on the  :;Oth. 
The average precipitation was 5.01, nr 0.99 alJure normal; the  greatest 
monthly amount, 6.98, at Chddo, and t h e  lend,  ;.(I;, nt Richmond. 
The weather throughout the  nionth N ns fxvornlJle for d l  ngricultuml 
interests at this se:won. Escesbive heat antl well-dihtributeil iainh 
stimulated the growth of winter grain and kept the  1)nstnres f i  esh : i n d  
green to a n  exteut that is without precedent in  Ntrveuilwr. 

I;ouisiatul.-The nieaii teniperature was 6l.S0, I J ~  3.f;' ~ I J ~ J V C  normal; 
the  highest was $E", a t  C'oviiigtun on t h e  ltlth, :ind the  I U ~ J  est, ZOO, at 
Minden on the 29th. The average Iirecipitation wns 5.22, or 1 .3  abule 
normal; the  greatest lnoiitlily ninuunt, !).7S, occurred a t  ThilJuLhli.;, 
and the least, 1.08, at Sliruveport. 

MuIyZand.-Tlie iiienii tenipel:ttiue was 49.4", or 6.0" above n i i r i i i d  : 
the  highest was is", nt 3Iillhhoii, on tlie let, Blilfnrd t i n  thc  L'htli, and 
Westernport on the  27th, mi11 the  lowest, 1Zo, a t  Suiinysitle wi the  :;lltli.  
The average precipitation was :;.{IS, or 0.(6 almve nlJ~lU:%~; the  gretitebt 
monthly amount, K92, occurretl at BIilfuril, :id the  le:ist, l.OS, a t  ( 'liar- 
lotte Hall School. Twenty-nine static)ns reported snowfnll during the 
month, the amounts ranging fruni "trace" at hIcUonogh Scliool to f i  
inchell a t  Ihrlington. 

Michigan.-The mean teiuperature W:W %.Go, or 0.6' nlmve iiorninl ; 
the highest was Eo, at Grape on t h e  3cl, an11 t h e  lowest, 12" belaJ1V zero, 
a t  Iron River on the  3(Jth. The average precipitntion w:is %4i, or IJ.57 
above norninl; the  greatest monthly amount, 6.81), occurred :It G:IYIIJ~II, 
and the  least, 1.36, a t  Thornville. 

Nhiesuto.-The inenn temperature w:ts 1S.O0, or 6.1;~ lieliia nuimnl; 
the  highest was (jT0, at Ln(.'russe on the  Itith, anel the  !iiwt*st, :: 
zero, at Tower on the 29th. 
greatest monthly amount, 5.47, iiccuired a t  Wortliiiigtoii. TI1 
November, 1880, was more seveie tlinn the colt1 of this iiiimtli, Iiut 
since then it has not lwrn c-ilonled, m i l  rrcciril.: :It Minnrnliolis show 
that asiile froiu IbSO, in oiily t w o  years (1572 :~nd l h75)  113s tlir cold 
been as great as tliis > e a r ,  since 1Sttl. 0 1 1  tlic 25th antl 5 t h  there was 
geiiernl anal very Iietrvy 1iieci1tit:ition in the northern part of the  coiiii- 
try, as a severe blizzsrcl in  wehtern aiitl nortliern A1iniiesi)t:i :tnd west- 
ward, ant1 as heavy rain in  the soutlienstern part uf the  8t:tte. After 
the  passage of t h e  " low," dniing the  %th, n cult1 
intense snfferiiig i n  d l  secticrns and the  loss of at 1 
State. Much Inss of cattle will pru1)alrly result, :ti 
grain, uf w1iii.h there is cunsit1er:dtble. Rnihiald tr:itEfic 1i:ts Lerii 1 riy 
beriously hiiirlrreil, :ti111 a t  tlie r l i w  of tlbe mnnth sever.il lines were 

e nit'an temperntiire was 5S.Go, ur 5.0" :d)ove noi innl;  
So, :it bI:iynl)lin, Nntrlivz, mi11 Y:IZOII ( ' i ty  O I I  tlie 1 1 t 1 1 ,  

the 9tli. Tlie averagcb prchii1lit:itiiin u:ls :;.!I?, iir O . i ?  Iielu\r i i i r i i i l n l ;  tlir 
grentrht iiiariithly nniiiruit, b.I:<, ~ ~ i ~ i ~ u i i e i l  :It Anstin, : w i I  the  I t* , i \ t ,  I I . ~ : ? ,  
at ( ~ k o h a .  

&~suu?.i.-The meall teiuperature was 4?,:?, iir 0,s" nbi 11 t' ni)riii:d; tlith 
hiylieht was 8 2 O ,  :it Muuiit V e i n m  i ) i i  tlie 15tl1, nnil the I I J \ V P S ~ ,  so I K * I I ) M  
zero, at  RIarj villr on tlie 30th. Tlir, nyer:igr 1rlei.iliit:Itiiin \ \ a h  2.21, iir 

t111.v : t t i i i )Init ,  ti.SO, i i i~ i~1lr ic i l  :it 

W R S  lS.OO, Ijr ll.lIO Ilt+,\v l i l ~ l i l l : t l ;  
the Iiigliest \\as ?So, :it Wilmiii on tlica 15tl1, : t ~ i r l  tlir lo\\t .4,  42* I W I I I \ V  
zero, at Fort Logmi lJ11 the 2Sth. 

Lil)by, an11 the  least, 0.90, nt L'liiiiirok. 
Ihiring the nliilille 1wr- 

tiou arf the mo~itli w:xriii wc,:itlirr \\:is gene~nl o\ertlit* Stntt., witli w : ~ r i i i  
. FlO111 tll? lllill~lle l l l l t i l  tl1e elid I d  t he  nlulltll cYlltl 
wl, iiotliiiig like it 1i:Lviiig Iierii kiiuwn fir1 
the  liistory of the State. 

The average precipitation \+ah 

I 1  tlit' 12tII; tile llJ\\t'ht 1\3h lio, :It Fl't.tlt'I1 <':ltI?1) < I l l  

Tlir :XI eragt. lireciliitsltiiii 
CII '  Il.25 :ll)UVl? 1llJlllI:L~; tllr 2I'C:lte'st l 1 1 l l 1 1 ~ ~ 1 ~ ~  ~3I1ll)llllt, s.61, 

Thk iiiimth of Ni)vrnilier \%':IS reniarknlrle. 

For tlayh in 
trrul)eratnre rrgisteleil l~rIa~\v t l i c  w r i i  lriiin 
coinpanieil by Iienvy hno\vs, nnil in himit:  
fUlllJ\bilig remarks iirr fninisliril 11y I I ~ J S ~ ~ V V I S :  

litli ,  \\lien n tall uf silo\ \ ,  actviiil):iiiird IJJ? high winils, t Ic i ' i i1  rwl. 
wind seemed to n hirl in  rveiy dirtxtiuii. 

Butte: W:triii and Imrtly cl1111~1y \fentliri ,  nlr to tlir n f t e r i i ~ ~ ~ ~ i i  IIC tlic 
Tl ic l  

The snow lmteil IJ l l lY aslicirt 

tinie, after which the temperature fell from 50' to 2i'. The low-est 
temperature for the inontli was -24". 

C'hotenu: U~J to the iunrning of the  16th the  weather was about nor- 
mal, with a light siiowfnll uii t h e  9th. From tlie morning of the  16th 
until the  close of tlir muiith H rnther cunllitiuns quite the  reverse ob- 
taiiieil. Snow tu the  rlrlrtli of 10 iuclit's iii the  ues t  four days, with a 
iiiiiiiiiiiiiii temlrerntiiw ( i f  -30; near this Iwiut the tt.iiilJ?mtlIrt2 hoverell 

' I  t h v  elid of tlir I i I I J l l t h .  TIw wenther was vel 
k, ;tii(l, where it CtJiild nut I J ~  fall, niuch suberin 

w 1% as muth deeper 18 niiles 111 
elief comes suuu the  luss of 
e thronn out of the  yanls e r  

ontlouk is ))ad f u r  sheep anel cattle in  this lwrtion of 
(+reat Falls: On  the  13th chinook winds liegan cluring t h e  night antl 

cuirtiniied on the  l4tli, increasing in  force, bluwing ilirectly froin tlie 
sruth\\est all clny. O n  t h e  15th chinook winils continued up to :tLllJllt 
12.25 1'. in. when a s u ~ l ~ l e n  change in  temperature, but not in  directicln 
of wind, which WRY froin t h e  mine direction. Temperature fell in  an 
incredil)ly short time froin 44O to 23'. The cold blast serined to have 
IlroppecI from the  sky witliout any noticeable change in  wind direction. 
iilbout 4.15 1,. 111. n sudden change took phce  bringing the  temperature 
up to 54' iroi i i  1% llicli point it fell graclunlly to It)' at sunset. Snow be- 
gan ilnring the night CJf Ilitli, ani1 fell at intervals until the  19th. 
RIr. Herzog is of the cryinion " that the  snilt~eli changefi in  temperatiire 
:we 1)rld):i1J1J' illit? to two currents of wiiiil (u1)per an11 lower) of diffrr- 
riit teinlwratures, and tlmt tliese currents cli 
the  aveu. A t  tiines n chinook is lJrI3C~llwl 1 
ngnin it follows the chinuolr, then again a CI 

Ireriencetl, lasting a bhort time whenagniii tli 
~~J)st.r\:ntions fail to nvte niiy clianges i n  wintl direitil,ii, SO that the 
IUI ~~liil:ttiiiii of the  waves must Le Ilp\VWIl ant1 rlownwartl." 

ier at  this station clurinp tlit. latter 1)rirtit)n of the  
Irrenker, so far ns 1rrecil)itation ant1 teiiilwl cttm t' 
th a iniiiimuin temperature of -X0 on the  II- 
with teniperatures below zero fimrteeii (ltiys in bile- 
is very discouraging to the stock interests. S n o w  
tCJ it depth CJf 14 inches un tlie 2Wi, and n severe 

CIJld wave prewiled in this secticlii until the  entl of t h e  nlonth. 
Helena: Very high teniperatures occurred from the  13th up to 7.45 

a. m. of the  ltith; at that  hour the temllerature registerell 57" from 
which point :t sullden fall,  almost iiistantanroiis, of 2i"  ucciirretl.. At 10 
n. 111. the  tenil)er:tture registei ed 17". Estreine cold wenthrr continuetl 
from the  abobe alate until t h e  en11 uf the  muiith. On the  inoruing uf 
the  SSth a miniiiinin of - 2 3 O  w a x  recorded, tliix being t h e  lowest (J11 
recoril for tlie month of Nnveniber. The lira! y sncwfall interru1)ted 
street car tratlic ant1 train service. ('nttlenien htate that  it is their 
opiniun that  the esceptionnl teinperntnre runllitiont; an11 the  esc-ebsive 
snuwfall during the  niuntli 1% ill result in siliiie lOSS of htuck, coming as 
it tloes ~ I J  e:trly in  tlir seitsoii. 

Jiipp : 'l'lir tenilieinture IJII the 14th row froin -6" to -19' nt 2 p. 111. 
nil41 reiiiaine~l nt t h t  1)niiiit until :;.55 1). in. ,  ~ l ~ r i i  tlle niiill vcerecl to 
the Ilul~tlrenst : m l  hJ lTt  l l l ~ ~ m  

IT,tli, then cli;iiiging tlJ n fnrii Iliiriut. tlie 1). LII. 13f tlir 
1 ltli  1ir:Iry mill fell in tli c:~uhin:: tlii. strt.:~nis to riw, 
floililing tlir IIJ\\ .I : i l iI~S, :tiit1 yre:tt n1:111y cnttlr. (JII tlie 
niglit of the  l i t l i  !?\I iiiclieh 111 SIIOM reni:iiiieal IJII  tlir qruun~l. 

NI~bn&i.-The ineaii tein~wrntare \+:IS 21;.lo, or 5.S" below normnl; 
tlir liiyliest \+as So, :it Beaver ('ity un tlie IfMi, nncl the  lowest, 99" be- 
luw zero, nt Lodge Pule on the  27th. The average precipitation was 
1.21, or 0.5;; :tltci\ e nurmnl; tlie greatest monthly amount, :i.Y5, occurreal 
:It Hnrriiigtnii, :tiill Llie leabt, '' trace," :it several stations. 

br.-Tl~e iiie:~ii trnil>eraturt: nits :35.Go, ur 2.0' helow norn~al ;  the 
Iiighciht \ \ a b  W', a t  I)IJ\Viiey\ ille cin the  Hth,  nncl the  lowest, 2:;' below 
zeri), :it IVells IJn tlir 37th. Tlie average precillitation was  1.10, or \).:3$) 

i r e  normnl; tlie greatest iiiontlily aLUlJllllt, 4.29, ncwrretl :It Stufiel, 
:La11 the least, '' trace," at C'an~lelaria. 

Xt 10 EirgLt~ttl.-Tlie niean temperature v :IS 42.C1°, or 4.0' ~INJ! c nor- 
inal; the liiglieht w a b  74', a t  I,ake C'I)chitnnte, M n ~ x . ,  (in tlie 17tl1, nlit l  
the  lowest. 11" below zero, a t  Fort l.'niifiel~l. RIr., un the  2:M. The 
nvefiige preci1)itntivn H:IS 03:; \\ iiuriiinl; the  preatebt niontlily 
niiitiiint, (i.03, occurreal nt Culins ~193.. unhI ttlr Ienct, 1.~15, a t  Kine;, 
Me. This IlllJllth will Ibe rec:tll eic~rlling :I 11 pi eviuus Norenil )ers 
:I\ t i t  inild nr:itlirr. "lie :iver:ige ~lai ly  e \ c e ~  in trnlperature W R ~  A", 
:ind :It ~ c ~ i i i t '  I)l:tcc.h tlic nroiitlilr i i i v m i  w : i q  liiglier tlinn tlie normal by  
inore tli:iii tiu. At Bt)stl)n the'nieaii was the highest fur this  niontli 
hince the estaL)lishnient t)f tlrr statiirii in I b i l ,  an11 tlir ninsiuium triii- 
Iwrature of ' i 4 O  011 the  27th Iirc)kt' tlir r e c ~ i r ~ l  f u r  the thin1 decade #If 
the iniriitli. In fact, a t  nrnrly a l l  tlir Wentliei Ruienii shtions in New 
~hg1:tnd tlic IiilJnth~y iiie:ins \\ crc' tlie lliglieht ever 1ilJtt.d in  No\ c-inl)er, 
nii i l  the  snnir inav 11e s:xfely h:titl o f  iiiaiiy uf the ~~J~iI1it:il.y statiuns. 

wrtinne,l tititil 4 1). ui. t d  tlir 
I .  

1' \+as fItvl,lnl,le flbr I)Utdl)lJr&~ll'k. ( i l iXhS\% 
111; :1t wurcehter, RI , clmi~leliirns \\ere i i i  1 ) I i  

1 enter tl1e coming son in gout1 i~trn~liti~in. 
A>,/a Jo.sq.-Thc mean temperntiire was 4 S . ? O ,  or 6.1" :tl,rlve normal; 

the liicliest w:is S : ; O ,  at  Hnrneyat on tlie 211, and the luwest, I?", a t  
1)uver mi tlie 23d. The average precipitatiun was :M5, or 0.68 below 
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normal; the greatest monthly amount, 5.68, occurred at Charlotteburg 
and t h e  least, 1.37, at Barnegat. 

Nm di&.-The highest temperature was 87', at Eddy on the 18th 
and the lowest, 19' below zero, at La Belle on the  29th. The  precipi 
tation waa light throughout the Territory; t h e  greatest monthly amount 
2.15, occurred at Chsma; no precipitation fell at several stations. 
Nm Pork-The mean temperature was 42.4', or 4.6' above normal 

the  highest was 76', at Addison on the lStli, ant1 t h e  lowest, 1' beloN 
zero, at Canton and Saranac Lake on the  231. The average preci1)itn 
tion was 2.83, or 0.14 below normal; tlie greatest monthly ainuiint, 6.21 
occurred a t  North Lake (Atwell P. O . ) ,  and the least, 0.60, at Tyione 
The unusually warm weather permitted 1)Io~ ing to  be c:trrierl on eve11 
in most northern counties until the  35th. 

North CayoZinu.-The mean temperature was 54.So, or 5.1' almve nnr 
mal; the  highest was S6', a t  Newbern on the  E t h ,  and the  lonest, 15' 
at Highlands on the  9th. The  average precipitation \\cis 4.67, or I . ?  
above normal; t h e  greatest monthly amount, 12.15, occurred :It Hors 
Cove, and t h e  least, 1.55, at Newbern. The  niiiiitli was reniarlrnbly 
mild and pleasant and the  wannest Nuveniber un record. 

North Dakoh.-The mean temperature was S.1', or20.::" beluw norniai 
t h e  liiglieht was 6"', at Medorn 011 the  IRtli, :tnd the  lu\\t.+t, :X0 I J t ' l l , l \  

zero, a t  Fargo on t h e  29th ant1  Hamilton on tlie :Nth. The average 
precipitation w:ts 2.23, or 1.75 alJove nornial; tlie greatest montlilj 
aniount, 4.33, occurred itt Mayville, and the  leas 

The  temperature nntl precipitation departures 
recorded since the  establisbinent of tlie service, tlie furiiier lieing SO" 
deficient, and the  latter 1.75 inches i n  excess uf the iiormal. Tlie great 
storm tha t  passed over t h e  State on t h e  26th was c~ne of the  most severe, 
if not the most, that  was ever experienced. Eight lives are ni)n k n ~ ) \ i  n 
to have been lost in  it, ani1 many niure are reported as missing an11 
have not as yet been accountetl for, :tntl owing to the  ~ ~ ~ : t r h t ? l y  wttletl 
condition of t h e  State, as well as t h e  f w t  tli& all romls are  dmo*t it i i-  
IJaSSabk, innking cummiinication very clitlicnlt, the  Iiarticulars 1% ill ncit 
))e known for a lung time. While tlie loss of life W R S  coiiiliaratively 
large, the luss of live stock will probably reach a very liigh figure, ant1 
as tlie grountl iH cuveretl to a tleptli of nearly two feet with SnIJN', it 1% ill  
I J ~  likely to cause inore lohses before spring. 

Ohio.-The mean temperature was 45.l0, or 4.4' above norin:tl; tlie 
highest was i9', a t  Thrirmnn on t h e  lst,  Eellefuntaine on the 5th, ani1 
Ripley on t h e  2i th;  and the  lowest, io, at Oraiigeville t)n the  30th. 
The  average precipitatiun was 2.63, or 0.4 beluw normal; the  gre:iteht 
monthly amount, 5.50, occurred at Fayette, ant1 the  least, ( ) . $ I : ; ,  at  
Eellefontaine. Snow afforded hut little protection to wheat (luring 
cold weather. Farm work niade excellent progress and pastures are 
fairly good for time of year. 

OkZ(~Aoma.-The mean temperature was 47.3'; the  highest was 91 O, at  
Nornian on the l i t h ,  and the  lowest, zero, a t  Beaver on the 29th. The 
average precipitation 1% as 1 . S ;  the  greatest monthly amuunt, :;.4S, uv- 
curred at Burnett, and the least, 0.19, at Beaver. Ciener:illy, winter 
wheat is in first class condition, and is all, except very late planted, 
well matted over the  ground, mid in  excellent shape for t h e  winter. 

Uregon.-The mean temperature was 35.6', or 6.S" belt I W  the 5-yrar 
normal. In the  Coast district the  mean teniper:itures rnnyt.~l fruiii 
37' to 51'; i n  the  Willaniette Valley district from 35' to 40'; in tlie 
southern Oregon tlistrict fruin 40" tu qd', alid in the  eastern 0rt.gIJIi 
tlistrict from 37' to35'. Tlie greatest tleficiency iu teni11er:iturv orciirrril 
in easternOregon; t h e  highest temperature was 71',:it Peiidleton (J11 tlie 
16th; the  lowest was :92' below zero, at Silver Lake 011 the  26th :xiill 
2itli, or 33' lower tlinn the  next  lua est Noveniber temperature ever 
reported since 1SSS. The average precipitation fur the State was 12A4, 
or 7.30 inore than the n4JrUial. The ~ n o a t h l y  amounts ranget1 froiii 12 
tu  39 inches i n  the  conht district; fioni 11 to 20 inches in  the Willamrtte 
Valley district; from 5 ti) 10 inches in the  southern Oregon district. and 
from 1 to 54 inches i n  tlie eastern Oleyon district. A11 previous 11re- 
cipitation records were broken this mnntli. Glenorn reported 5.6s 
inches of rain on the  1Zth. Snow fell in  all parts of the  State, except 
a few places on the  immediate const. The r;nowfall ranged from 0.2 
inch to 9.5 inches in  western Oregon and fruin 0.5 inch to  44.5 inches 
in  eastern Oregon. The mountain station at Government C ~ n i  (7,000 
feet elevation) reported 74.0 inches of snow (luring the niuntli. Lief ly ,  
November, 1896, i n  Oregon, was a phenomc~nal month, all recurds of 
temperature, precipitation, wind, and height of rivers having been 
broken. The  weather was unfavorable to fall plowing mid seeding. 
The great freezeup on the 27-29th greatly damage(1 tlie potato crops, 
which will be considerably short of the  aver:rge by lies t spring. (hi 
the other hand, t h e  extreme cold was beneficial to fruit trees and 
resulted i n  the extermination to a great extent of all niaiiner of 
pestiferous insects. 

PennqZvania.-The mean temperature was4G.0°, or 6.0' above normal;  
the highest was 83", at Confluence on the  SSth, and the  lowest, 15", :it 
Blooming Grove on t h e  23d. 
0.33 above normal; tlie greatest monthly anioiint, S.05 ,  occurred at  
Ciirardville, and the  least, 0.82, at Wellsboro. 

h u t h  Ccwoli/w.--l'he mean temperature was 59.lo, or 4.7' above nor- 
mal; the highest was W', at Cheraw on the  lSth, and the  lowest, %', 
at Clemson College on t h e  9th. The  average precipitation was 4.00, or 

The average precipitation was 3.55, 
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1.39 above normal; the greatest monthly amount, 9.45, occurred a t  
Greenville, and the  least, 1.12, a t  St Matthew.  

b u t h  Dakotu.-The mean temperature was 16.5'. or 17.2' below nor- 
mal; the highest was 70°, at Oelrichs and Rapid City on the 16th, and 
the  lowest, 29' below zero, at Webster on the 30th. The average pre- 
cipitation was 1.55, or 1.07 above nornial; the greatest monthly amount, 
238, occurred a t  Mellette, itncl the  Ienst, 0.45, a t  Chamberlain. 

The month was an uiiusually cold one and was really a winter molith 
all through. Although in  soiiie furnier years the niininium tempera- 
ture has b ~ i i  lower the  average daily teinpcrature (luring this Novem- 
br r  continurcl persistently luw most of the  time. The principal me- 
te( ~ r i  ilorical feature of the month, other than the  unusually low temp- 
ewturc, was the  storni of the  25th, %th, 27th. This storm started in 
iii!,st 1uc:tlities with rain ant1 slept, turning to snow, with high northerly 
wiiicis. During the 
ilny nnd night i ) f  %th it d e v e l o p 1  into a severe winter storni of snow 
ant1 high wiiiil, especially over the  north, northeaht, west, and suuth- 
west ~ w r t i ( ~ n s  of the  State. It %:IS conip:wetl in many localities with 
the storiii uf Jiiiiuary 7 4, lSSS, but su far  as can be learned the wintl 
w:iq nut new so high, generdly, nnd tlie temperature did not reach SO 

I t  I)eyaii on the  25tli ant1 continued until the  27th. 

tlie ranges. The (leath of sever:il Iwrsons is also rell~irted from tlie 
r:iiiges west uf tlie RIissouri River, whis were out with stock and be- 
rmie lust in tlie hturtii. A s  near as can be learned tliesleet uf the  26th 
was the  lienviest kii(1wn in the east :1n(1 southeast i)ortit,n of the State. 

Z'e~i~frsaee.-The mean temperatiire was 51..5', or 3.8' abuve nurmal; 
the higlieht wns SOo, :it I)yerslni t i  the  Ist, and the  lowest, 13', at 
Jac*ksonville on the  9 th .  The R ge 1)reciliitation was 6.56, or 2.66 
tbove ~ ( J ~ I I I R ~ ;  the  greatest niontlily amuunt, H.ici, occurretl a t  Molino, 
1nt1 tlir lead, :;.XI, a t  S~wing~lale. 

Ut(th.-Tlie uiean temperature was 23.4'; the  highest was ;So, at  
{t. George ( J i i  the  15th, ant1 tlie lCJwe8t, 20' h e l u ~  zero, a t  Soldier Sitin- 
iiiit on t h e  12th.  The average precipitation was 1.23; the  greatest 
tritintlily niiiount, 2.49, occurred a t  Huntsville, a i d  the least, "trace," 
r t  (iiles. 

Vhi,.yinirh.-The mean temperature was 51.Zo, or 4.0' above normal; 
tlie Iiiglkest was 8 Y ,  :it Bunair and Nottoway on t h e  18th, and the  ION,- 
&, IOo, at Hut  Springs on the  W l i .  The average precillitation was 
;.S4, or 1.XnI~i)ve normal; the greatest iiiuiithly amount, 6.16, occurred 
It Burke's (i:rrtlen, an11 the least, 1.H6, :It Birtlhnest. 

IV~zahingto~~.-l'lie mean temperature was :?:LHo, ur 8.0' below normal; 
tlie highest  as it)', a t  Keiinewick on the  15th, and the  Iuwest, 3' br- 
IUW zero, a t  Ellensburg on the  2Ytli. The average precipitation was 
$.I(; ,  or 3.81 al)ove normal; the  greatest inonthly amount, 19.39, occurred 
tt Union City, and the least, 1.49, at Sunnysi(1e. I n  inore ways than 
)ne it, was the  most remarkalde November weather in the memory 
If t h e  uldebt inhabitant. The colcl sprll froin the 25th to the SOth was 
coch a severe one as has never been known in Nuveniber before, either 
J J ~  the  whiter;, or by their predecessors, the  Siwash. It has rarely been 
qualed even in  midwinter. I n  all parts of the  State east of the Cas- 
xcles, an11 in sunie parts west uf tlieui the teiuperature fell below zero. 
r h e  rniiifall 1% as entirely unprecedented during the  first two weeks, 
intl in  conjunctiun with the warm wave, or chinook winds which cul- 
niiiatecl 011 the  13tli, caused tlie highest fuods in  the rivers flowing 
west of  the  Cascades ever knowu hy the  white settlers. 

We.?t IPyini(c.-The iueaii temperature was #.lo, or ahout 4.0" above 
iorm:d; tlie Iiigliest was SO", a t  Philiplji on the 31, and the lowest, IO', 
it Bluefiel(1 on the  30th. The average precipitation was 3.50, ur 0.25 
hove  normal; the  greatest monthly aniount, 5.o7, occurred at  White 
jul h u r  Springs, and the  least, 1.56, a t  Bloomery. 

d%conain.-The average temperature flJr the  month of November 
was ' S o ,  which is 23' 1)elow noriiial. The greatest deficiency in  
emperature occurred in  the  northwestern section of the State and 
,anged from 5' to 10' daily. The average temperature in  the nurtheru 
)ortion of tlie State was 23.4', wliich is 3.8' below the November nor- 
nal for that  section. The average teniperature for the  cenbal portion 
)f the State was ?;.To, ur 5.5" below nurmal, while for tlie south- 
~ r n  section t h e  average temperature, %.So, was hliglitly higher than 
iorual. Tlie higheht teniperature for the mouth occurred gener- 
illy on the  16tli, but during the  latter part of the  month another warin 
vnve passed uver the State, resulting in tem1)eratures nearly as high 
IS tliiJse orcurring on the  ltith. On tlie 3ith a cyrlunic xtoriii of 
iiarked energy passetl over the  State; the teniperature rose very 
:il~iclly, re:icliing a reinarkable height. At ItIilwaukee on tlie 26th the 
enilwature re:rclied til', which is 3' higlier than any previous record 
or the  Inst teu days uf November since the  establishment of the 
Xe:itlier Burcmi in this State. Eilually high temperatures were re- 
)l,rted fruni otlier portions of the Stnte on this date. The ahorma1 
ient was folluwrtl liy the  opposite extreme, and when the storm cen- 
er had passed eastward su as to bring Wisconsin within the sweep of 
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the  northerly winds of the  approaching anticyclone, the temperature 
fell with great rapidity, reaching the zero mark a t  nearly all stations 
in the central and northern sections by the morning of the 2Sth. The 
cold wave was remarkable for its persistency, and the  temperature 
continued to fall during the  remaining clays of the month, generally 
reaching the  lowest point lJ11 t h e  30th. The rapidity with which the  
temperature fell un the  approach of the cold wave was remarkable, as 
is indicatecl by the folloi! ing twenty-four hour changes: At Boscobel the  
temperature fell 55'; Crttiidoii, 61'; Wsukeslia, 52' ; Gratoit, Gl', and 
Madison, 50'. Tlie lowest temperature reported in  the State w:ts 18' 
below zero, a t  Hayward on tlie Ed. 

The average precipitation for the entire State was 2.87 inches, wliich 
is 0.98 of an indi  in  excess of tlie November nc~r~usl .  The average 
amount and depsrture from tlie nurnial, by sections, is as fullows: 
Northern section, 3.91, a n  excess of 1.79; middle section, 2.76, esce+ 
1.09; southern section, 1.92, excess, 0.05. I t  nil1 be noted that the  
heaviest precipitation occurred in  the northern hectioii, and tlie amuunt 
gradually decreased toward the  southern pclrtinn of tlie State. Tlie 

heaviest precipitation for the month was G.74 inches, at Appollonia, 5.00 
inches of which fell duriii t h e  etorm of the 25th and 26th. The recent 
floods in  the  Chippewa Vayley were uncloubtedl clue largely to the ex- 
cessive rains wliicli accompanied this storm, anITa careful examination 
of tlie recortls of those stations located about the headwaters of that 
streani would indii,ate that the average amoiint uf precipitation over 
the districts drainetl by the  Chippewa River was about 2.00 inches 
during the  continuance of the storm. This ainuunt of precipitation 
wuuld of itself be sufficient to raise tlie river to a high stage, but not 
sufficient to produce a destructive flood, anal Iia(1 tlie river been free 
from ice there irJ every reason to believe that  the chniinel is amply 
hutfivient to have carried off the water without lloing a n y  il:iina9e tu 
tlie luwlaiids along its border. 

I.Vyon~ing.-The mean temljerature was Xio, or 7.0' below norm:il; 
the  highest was 7 2 O ,  at  Sheridan on the  15th, and the  lowest, 31' beluw 
zero, a t  Lander on the  27th. The average precipitation was 1.06, or 0.50 
abuve normal; the  greatest monthly amount, 3.92, occurred a t  Fort 
Yellowstune, and the least, 0.09, at  Laramie. 

RIVER AND FLOOD SERVICE. 
By PARK MORRILL, Forecast OBicial, in charge of River and Flood Service. 

The ertrcmt' and n a c m y e  stn!ics of w(7tt~r in the rivers for the 
current inoiith are given in Table 1'111. Flood maters have 
occurred only in the rivers of Oregon. Modrmte rises took 
place in the Chlifornia streanis, nnd similar rises were caused 
by the heavy rains which fell in the Appalachian Mountain 
regions a t  intervals during the month. The northern Missis- 
sippi and Misdonri and siiialler tributary streams in the Da- 
kotas, Minnesota, Wisconsin, aiid Iowa are frozen. The fol- 
lowing r6sumi: of river stages and conditiolis of navigation in 
the various etreains is compiled froin the reports of the various 
section directors of tJhe River nncl Flood Service : 

Huilsor~ RiI-e?-.-The local storius on the  ripper Huclson watershed dur- 
in the Gth, caubeclaI0-foot rise in  the river atTroy, antlanS-footrise at 
&any. Nodamage wascaosed by high water tluring tlie month. Tlie 
amount of water f l o ~  ing into the  Hudson was below tlie normal for 
the inontli of November, l u t  the storni titles clue t o  tlie pahsage of 
stiirms along the  coast, together with tlie large percentage of suutlierly 
winds, which retarded t h e  HOW, kept the voluiiie of water in tlie river 
from Coxsackie to Troy about nuriiial. 

Snsqice?kmnnn. Eiwev i z r t d  Briznehes.-The general rains onthe4tlr and5tli 
caused a rise in  all rivers of the wntershe(1, the  greatest rihe noted 1111 

the  West Branch being 5.5 feet at Williaiiisport, where the Iiiuhest 
stage recorded was 7.5 feet on the 6th, and 6.0 feet a t  East Elouinslurg, 
on the North Branch, where the highest stage wns 7.0 feet on the  tjth; 
a t  Harrisburg the  river robe 5.4 feet on the 6th ant1 2.') on the  Sth, tlie 
highest water reached lwin:: 10.1 feet on the  7th. Blong the  Jriniata 
the rainfall on t h e  4th to 6th average11 between 2 and 3 iiidleh, i7ausiiig 
a rise of 2.4 feet a t  Huntingdun aiidS.8 feet :it Mifflin. After the  7tfi 
the  streanis fell gradually until near tlir en11 of the month, n hen they 
ro?e slowly in consequence of the  showers that  fell in the  clrz' ' Inage 
basin of the Snsquehanna. The  water a t  n u  time during the iuontli 
aplwoachecl the  danger line. The  culm n liich came d o a n  with the rise 
CJI~ the  8th and 7th, as usual in  such cases, discolored the Susrpel.anns 
and caused considerable annoyance ti, con~uniers of river water. 

Bizera of i?z South dtlwtiic Skzies.-These strenins have been moale- 
rntely low throughout the  month, although a slight rise was occnsioned 
1Jy tlie rains of t h e  5th. On the  29th, rain, varying in a1ll~JUllt from 
0.50 to 1.50 inches, fell in tho great valley and initldle district of Virginia, 
and slightly less in  eastern Virginia. A raid, thougli mocleriitr, rist 
in the Janies took place, lmt a t  nu time caused any appreliensivn 
The ground was very dry, owing to the  previow lack of moisture, :rnd 
n large portion of tlie precipitation was absorbed by tlie earth; hence 
the quantity reaching the  river was mnterially lessened. 

The Cape Fear River remained low during the  month, except that  a 
rise of 10 to  15 feet occurred on the  Fth and Sth, hit this did not Iring 
the stage of t h e  river more than half way to the  danger line. For the 
remainder of the  inonth t h e  rivers i n  eastern North Carolin:% wert 
quite low. I n  t h e  mountainous western sectiuns, owing to heavj 
rains, the  streams maintained relatively high stages, except during 
tlie latter part of the  month. 

The logging interests in  Suuth Carolina have suffered during th t  
month of November, owing to tlie unprecedentedly low stages of watei 
in  the streams. The Wateree -as navigable from t h e  5th to tlie 14th 
only, when a number of rafts were successfully floated downstream 
The rise alsu proved highly beneficial to the steamboat interests, much 
cotton, tar, rosin, turpentine, and general merchandise being carried 

lown. Tlie Pedee was navigable from the 6th to the  10th between 
lieorgetuwn and C'lieraw. A large amount of merchandise is now 
xwniting tr~nsportation from C'heram and points below for lack of a 
rufficieiit rise. The Saiitee was navigable from the  8th t u  t h e  231. 
r h e  W\~accaniaw and its branches were navigable from the 5th to the  
13th from (Cieorgetun n to Effingham, Fair Bluff, and Conway, and, 
therefore, atfurtled steamboatmen and lumbermen a fair season for 
miisportation. The Edisto was a t  a very low stage, and navigation 
,hereon was suspended nearly t h e  entire month, and no logging or 
,teambunting was done at  all, although millions of feet of lumber and 
inucli merchaiidise are awaiting transportation. A result of the clefi- 
:ient rainfall in  the  Pietlmunt region is the  substitution by the  owners 
Jf the  cotton niillv in  those sections, of steam power for t h e  hitherto 
unfailing water SU1Jply. This lack of water is the  first occurrence of 
this sort in ti\enty-four years. Quite a number of niills have ceased 
Jperations entirely for the  want ot power. 

No very noticeaLle change occurred i n  the  condition of the  Savannah 
River, excepting on two occasions, when a considerable rise took place. 
r h e  first rise occurred 011 the Gth, bringing the river U ~ J  to 20.9 feet a t  
Augnstn, and, while facilitating the  runnin of boats between that 
puiiit ant1 Savannalt, was also highly ljeneficia? to the farmin interests 
i f  the Iowktnds, by leaving a deposit or sediment over the soif a t  a time 
Hlien the  fields are not in cultivation. The  next rise occurred on tlie 
14th. when tlie river reacheal a stage of 13.4 feet a t  Augusta, and mate- 
rially aided flat IJoat traffic in handling pruduce and cotton. The 
lowest stage during the  month was recorded on tlie 1st (5.0 feet a t  
Augusta), which at this season of tlie year is hardly sufficient fur rapid 
tinvigation, as large shipnientu of cotton are scattered alon the  river 
'aourse for a t  least 75 miles I)elow Augusta to be cunvgyeil f )y  boat to 
that market. 

Several heavy rains fell cu i  the  Georgia watersheds which drain into 
the Altamaha and Apalachicola rivers. Resultant rises of from 5 to 
111 feet were esperieiiretl at tlie various river stations on these streams. 
r h e  st:tges were far below the danger line throughout the  month. 

Nobile! h'ioer atid Brc~ncltea.-The Tombigbee River and its tributaries 
have been unusually low, remaining, for the  most part, below the  zero of 
the gauges; at Pemolmlis, un the  Tombigbee, the  sta e did not rise above 
Z W J  throupliuut the  month. The rain, which was fight aiid scattered, 
Ilia1 but little to improve the prevailing unfavorable conditions. The 
rivers fell generally during the latter part o f  the  month, giving un- 
LlhlldlY low stages, almost suspending traffic. General rain on the  
last tliiee days of the inontli was of vast benefit in relieving this con- 
dition, ant1 the rivers rose rapidly, opening navigation to all points, 
~ i i d  this liss continued to the end of the month. River men report 
that since May 1 no boat has been a h r e  Demopolis, and for the pabt 
three .months not above Gays Landing, lio miles below Demopolis. 
The rivers have been lower this year than for the  three seasons past. 

The Alaljama aiid tributaries were all low during t h e  first half of 
tlie month, with slight increase of water to navigable stages during the 
latter portion. At Montgomery the  extreines wried frum 0.5 feet be- 
low zero on the  311 to 7.5 feet above on the 14tli, the  fluctuations being 
slightly greater at Selma and lesr a t  ul)per river stations. The water 
hits been ton low for regular steamer navigation above Selma since the 
latter part of July. The first Loat to arrive a t  ihntgomery bince the 
low se:win w:ts the steamer Tiiiaia Muow from Mobile on November 19, 
which carried don n over 1,000 bales of cotton and general freight. 

Ohio Rioer a,td Branches.-At Pittsburg the month has been one of ex- 
ceptia,nal activity for tlie river interests. For the first time i n  four 
years the river has remained open for packet navigation during the 
entire month. There was a barge-water stage on the 7th and Sth, and 


